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1 Docket No. 2811 

2 SPECIFICATION 

3 TITLE : SIGNAL AMPLIFYING CIRCUIT IN CCD CAMERA 

4 BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

6 This invention relates to a signal amplifying circuit in a 

7 CCD (Charge Couple Device) camera using an area image sensor for 

8 use in a device such as a monitoring video camera. 

9 2 . Background Information 

10 Heretofore, as shown in Fig. 5, in a conventional CCD 

r „ll camera, a light signal passed through lens a is transduced into 

-12 signal Si, by CCD sensor b. The signal Si is a sampling held in 

^;13 CDS c as signal Si , the signal Si is processed in processing 

;:yi4 circuit d and output from signal input part 1 as signal Sz as 

|sa *15 shown in Fig. 6. 

| :J 16 This invention relates to processing circuit d which is 

TUl7 explained in more detail. As shown in Fig. 5 f OSC (oscillator) 

Ol8 2 generates a synchronizing signal, timing generator 3 drives a 

19 CCD, V driver 4 is an iris signal S4 output from processing 

20 circuit d for an automatic iris. 

21 To obtain composite video signal Si, processing circuit d 

22 is constructed as shown in Fig. 7. Input signal Si is amplified 
2 3 to a predetermined level Vi in AGC amplifier e and transduced 

24 into constant level signal S3. On the other hand, signal S4 

25 amplified in fixed amplifier f is output as a control signal of 
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a lens having an automatic iris or control signal for inputting 

a light limiting circuit . 

Operation of above device is as follows: 

Signal S3, AGC, amplified in AGC amplifier e is passed by- 
low pass filter g, to remove a useless wide frequency component, 
passed through gamma correction circuit h, white clip circuit i, 
composite sync mixer j, driver k (matching to 75 ohm line) and 
output as a video output signal S2 shown in Fig. 6. In the 
composite video output signal S2, the S/N (signal to noise) 
ratio is set to more than 40dB(l%). This invention concerns the 
S/N ratio. 

Problems to be solved by this invention. 

If an object is illuminated by a sufficient light source of 
more than 0.02 lux, the S/N ratio is kept more than 40dB(l%) and 
no problems occur, but in low illumination such as night, 
photographing is impossible. However, in night photographing, 
it is desired to broaden the range of illuminating until 0.02 
lux under a wrong S/N ratio. 
BRIEF DESCRIPTION OF THE INVENTION 

This invention intends to eliminate said drawbacks, and an 
object of this invention is to provide a signal amplifying 
circuit in a CCD (Charge Couple Device) camera in which under a 
sufficient object illuminating conditions (normally more than 
0.02 lux) photographing normal circuit construction (Figs. 5 and 
7) , while under a low object illuminating condition, 
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photographing while ignoring the S/N ratio, by inserting 
auxiliary amplifying circuit m or raising the amplification 
factor of AGC amplifier e. 

Namely, in this invention when photographing at normal 
object illumination, the photograph is at a high S/N ratio and 
high grade, but when photographing at a low object illumination, 
the photograph is at high noise and ignoring the utility 20db 
S/N ratio (noise component 10%) . 

The detection means of said low object illumination is an 
output level of fixed amplifier f or lowering of the video 
output level (Fig, 2) . 

The above and other objects, advantages and novel features 
of this invention will be more fully understood from the 
following detailed description and the accompanying drawings, in 
which like reference numbers indicate like or similar parts 
throughout wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a first embodiment of this 
invention. 

Fig. 2 (A) shows the relation of object Lux (abscissa) and 
video output voltage (ordinate) of a prior device (dotted line) 
and this invention. (B) shows the relation of object Lux 
(abscissa) and S/N ratio (ordinate) of this invention. (C) 
shows the relation of object Lux (abscissa) and gain of 
auxiliary amplifying circuit m (ordinate) of this invention. 
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Fig. 3 is a block diagram of a second embodiment of this 
invention. 

Fig. 4 is a block diagram of a third embodiment of this 
invention. 

Fig. 5 is a block diagram of a conventional CCD camera. 

Fig. 6 is a graph of video output signal S2. 

Fig. 7 is a block diagram of the processing circuit d in a 
conventional CCD camera. 
DETAILED DESCRIPTION OF THE INVENTION 

According to claim 1 of this invention, signal processing 
circuit d of a video camera using a CCD, area sensor etc. is 
increased in an auxiliary amplifying circuit m, the 
amplification degree of the auxiliary amplifying circuit m being 
raised according to necessity so as to maintain the video output 
voltage at a predetermined voltage and vary the amplification 
degree of the processing circuit d so that the range of 
photographing is broadened. 

According to claim 2 of this invention, signal processing 
circuit d of a video camera using a CCD, area sensor etc. 
provides an automatic gain control auxiliary amplifying circuit 
m (] of high S/N ratio, low amplification degree and automatic 
gain control auxiliary amplifying circuit m 2 of low S/N ratio, 
high amplification degree, according to necessity, it is 
possible to selectively use automatic gain control auxiliary 
amplifying circuit m 1 of high S/N ratio or automatic gain 
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control auxiliary amplifying circuit m 2 of low S/N ratio. 

According to claim 3 of this invention, signal processing 
circuit d of a video camera using a CCD, area sensor etc. the 
function of said two automatic gain control auxiliary amplifying 
circuits m 1 and m 2 in claim 2 are included in one AGC amplifying 
circuit em which functions are switched by outer switching. 

According to claim 4 of this invention, to detect the 
change of object illumination, the output voltage or the signal 
level in signal amplifying process is detected. 

Embodiments. 
First Embodiment. 

Fig. 1 illustrates the first embodiment of this invention. 

As shown in Fig. 1, in this invention, auxiliary amplifying 
circuit m is newly inserted between low pass filter g and gamma 
correction circuit h in a conventional circuit shown in Figs. 5 
and 7 which raises the amplification degree by detecting the 
variation in the video output voltage (Fig. 2) . The 
amplification degree of the auxiliary amplifying circuit m 
changes from 0 dB to 20 dB. 

Operation of above device is as follows: 

In normal photography, the amplification degree is 0 dB. 

AGC level detector r monitors video output signal S 2 and if 
the image signal is lower than 0.72v, the output of level 
detector r changes and the amplification degree of the auxiliary 
amplifying circuit m increases. 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

■^14 

"*15 
.3 16 

Ul7 

19 
20 
21 
22 
23 
24 
25 



By said feedback operation, the video output voltage is 
maintained at a regular voltage of 0.72v. 

In the first embodiment, auxiliary amplifying circuit m is 
newly inserted between low pass filter g and gamma correction 
circuit h but may be inserted between gamma correction circuit h 
and white clip circuit i, or between AGC amplifier e and low 
pass filter g, or between signal input part 1 and AGC amplifier 
e. 

The above relationships are shown in the graphs of Figs. 2 
(A) , (B) , (C) . Fig. 2 (A) shows the relationship of object Lux 
(abscissa) and video output voltage (ordinate) of the prior 
device (dotted line) compared with this invention. The hatched 
lines shows the broadened range for photographs in this 
invention. Fig. 2 (B) shows the relationship of object Lux 
(abscissa) and S/N ratio (ordinate) of this invention. Fig. 2 
(C) shows the relationship of object Lux (abscissa) and gain of 
auxiliary amplifying circuit m (ordinate) of this invention. In 
the prior device, as shown in Fig. 2 (A) , dotted line indicates 
the prior device, photographing is impossible at object Lux of 
0.02 Lux (S/N ratio is 40 dB) . 

In this invention, as shown in Fig. 2 (C) , the object Lux 
is lower than 0.02 Lux, the amplification degree increases, and 
photographing is possible until an object of Lux 0.002 Lux. But 
the S/N ratio is lowered to 25 dB as shown in Fig. 2 (B) . 
Second Embodiment. 
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Fig. 3 shows the second embodiment of this invention. 

As shown in Fig. 2, in the second embodiment, in signal 
processing circuit d of video camera using a CCD, area sensor 
etc. an automatic gain control auxiliary amplifying circuit m 1 
of high S/N ratio amplification degree 0 dB to 26 dB and an 
automatic gain control auxiliary amplifying circuit m 2 of low 
S/N ratio amplification degree 0 dB to 46 dB are provided. 
According to necessity, it is possible to selectively using 
automatic gain control auxiliary amplifying circuit m 1 of high 
S/N ratio or automatic gain control auxiliary amplifying circuit 
m 2 of low S/N ratio by switch S. V DD is an electric source* 

As shown in Fig. 2 (C) , the object illumination is higher 
than 0.02 Lux, amplification degree automatic gain control 
auxiliary amplifying circuit m 1 of high S/N and low 
amplification degree 0 dB to 2 6 dB works. For an object 
illumination lower than 0.02 Lux, high amplification degree 
automatic gain control auxiliary amplifying circuit m 2 works, 
and the amplification degree increases. However the S/N ratio 
is lower than 25 dB as shown in Fig. 2 (B) . 
Third Embodiment. 

Fig. 4 shows the third embodiment of this invention. 

As shown in Fig. 4, in the third embodiment, two automatic 
gain control auxiliary amplifying circuits m 1 m 2 are provided in 
one AGC amplifying circuit em and their amplification degrees 
are changed by switch S and voltage or current. 



7 



Maximum amplification degrees are 0 dB to 26 dB and 0 dB to 
46 dB and their amplification degrees are selected by switch S. 
Level of entering light are detected by level detecting circuit 
r and controls the switch S and set the amplification degree to 
a suitable value. 

As explained in the construction, the same effects are 
accomplished. 
Effect of this invention. 

According to this invention, in the case of sufficiently 
bright object, photographing is performed by conventional 
circuit, in the case of insufficient bright object, inserting 
auxiliary amplifying circuit m, m,, m 2 or em, ignoring the S/N 
ratio, and raising the amplification degree, in the case of a 
sufficient bright object, photographing is performed by high S/N 
ratio, and high degree, in the case of insufficient bright 
object, inserting auxiliary amplifying circuit m, m 1f m 2 or em, 
and ignoring S/N ratio, utility photographing is possible* 



WHAT IS CLAIMED IS: 

1. In a signal amplifying circuit for a CCD (Charge Couple 
Device) camera, the improvement comprising providing an 
auxiliary amplifying circuit m, amplification of the degree of 
the auxiliary amplifying circuit m being raised according to 
necessity so as to maintain the video output voltage at a 
predetermined voltage and vary the amplification degree of the 
processing circuit (d) to broaden the range for photographing. 

2. In a signal amplifying circuit for a CCD (Charge Couple 
Device) camera the improvement comprising providing an automatic 
gain control auxiliary amplifying circuit (ir^) having a high S/N 
ratio, and low amplification degree and an automatic gain 
control auxiliary amplifying circuit (m 2 ) of low S/N ratio, and 
high amplification degree, and selectively using said automatic 
gain control auxiliary amplifying circuit (ir^) of high S/N ratio 
or said automatic gain control auxiliary amplifying circuit (m 2 ) 
of low S/N ratio as needed. 

3. A signal amplifying circuit in a CCD (Charge Couple 
Device) camera as claimed in claim 2, including providing in a 
signal processing circuit (d) of a video camera with the 
functions of said two automatic gain control auxiliary 
amplifying circuits (n^, m 2 ) in one AGC amplifying circuit em, 
switching said functions by outer switching. 

4. In a signal amplifying circuit for a CCD (Charge Couple 
Device) camera as claimed in claim 1, including providing a 
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detecting means to detect a change of object illumination, and 
detecting the output voltage or the signal level in signal 
amplifying process. 

5. In a signal amplifying circuit for a CCD (Charge Couple 
Device) camera as claimed in claim 2, including providing a 
detecting means to detect a change of object illumination g and 
detecting the output voltage or the signal level in signal 
amplifying process. 

6. In a signal amplifying circuit for a CCD (Charge Couple 
Device) camera as claimed in claim 3, including providing a 
detecting means to detect a change of object illumination, and 
detecting the output voltage or the signal level in signal 
amplifying process. 

7. In a signal amplifying and processing circuit for a CCD 
camera the improvement comprising; an auxiliary amplifying 
circuit (m) in said CCD camera signal amplifying circuit; said 
auxiliary amplifying circuit constructed to increase the 
amplification during low light levels to maintain the video 
output voltage at a predetermined voltage and vary the 
amplification degree of the CCD camera processing circuit; 
whereby the range of photography is broadened. 

8 . The circuit according to Claim 7 in which said 
auxiliary amplifying circuit comprises an automatic gain control 
auxiliary amplifying circuit (ir^) having a high S/N ratio and 
low amplification degree and an automatic gain control auxiliary 
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amplifying circuit (m 2 ) having a low S/N ratio and high 
amplification degree; and selective means for selecting said 
high S/N auxiliary amplifier or said low S/N auxiliary 
amplifier. 

9. The circuit according to Claim 8 in which said high S/N 
auxiliary amplifier and low S/N auxiliary amplifier are 
incorporated into an existing AGC amplifier in said CCD camera 
amplifying and processing circuit; said selective means 
including a switch for switching between said high S/N auxiliary 
amplifier and low S/N auxiliary amplifier. 

10. The circuit according to Claim 9 in which said 
selective means includes a detector for detecting object 
illumination and signal level output voltage of said CCD signal 
amplifying and processing circuit. 

11. The circuit according to Claim 8 in which said 
selective means includes a detector for detecting object 
illumination and signal level output voltage of said CCD signal 
amplifying and processing circuit. 

12. The circuit according to Claim 7 in which said 
selective means includes a detector for detecting object 
illumination and signal level output voltage of said CCD signal 
amplifying and processing circuit. 

13. A method of improving a CCD camera signal amplifying 
and processing circuit comprising; inserting an auxiliary 
amplifying circuit in said CCD camera signal processing circuit 
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for maintaining the video output voltage at a predetermined 

level during low light conditions and vary the amplification 

1 

degree whereby the range of photography is broadened. 

14. The method according to Claim 13 comprising insert an 
automatic gain control auxiliary amplifying circuit (m,,) having 
a high S/N ratio and low amplification of an automatic gain 
control auxiliary amplifying circuit (m 2 ) having a low S/N ratio 
and high amplification; and selecting an automatic gain control 
auxiliary amplifier as needed. 

15. The method according to Claim 14 including inserting 
said pair of automatic gain control amplifier (ir^, m 2 ) in 
existing AGC amplifier in said CCD camera signal processing 
circuit. 

16. The method according to Claim 15 in which said step of 
selecting an automatic gain control auxiliary amplifier includes 
detecting a change in object illumination and signal level 
output voltage of said CCD signal amplifying and processing 
circuit. 
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ABSTRACT OF THE DISCLOSURE 
Object: To broaden the range of photographing of object, 
until illumination of 0.02 lux. 

Construction: In the case of sufficient bright object, 
photographing is performed by a conventional circuit at a high 
S/N ratio, at a high degree. In the case of an insufficient 
bright object, inserting auxiliary amplifying circuit m, m 1 , m 2 
or em and ignoring the S/N ratio, and raising the amplification 
degree. In the case of sufficient bright object, photographing 
is performed by high S/N ratio, and high degree, in the case of 
insufficient bright object, an auxiliary amplifying circuit m, 
m 1# m 2 or em is inserted ignoring the S/N ratio until utility 
noise composite of 20dB (10%) . 



13 



(A) 

entxon \ r\i 



curve of this invention 

broadened area in this invention 



0.72V 
0.36V 




curve of prior device 



0.001 0.01 



0J 



I 



10 



100 



Pig 2 (A) object Lux (abscissa) and video output voltage (ordinate) 
of orior device (dotted l.inej 



p(6* £ (B) 

204B 

z 

v. 
V) 

40<JB 

Fig 2 (B) object Lux (abscissa) and S/N ratio (ordinate) of this 
invention. 




(C) 




Fig 2(0 the relation of object Lux (abscissa) and gain of 
auxiliary anoiifymg circuit a (ordinate) of this invention. 



Fig 4. cwbod ittwrtHJ — 



signal input part 1 



Kama correction circuit h' ,„„-'*. . , 
white clip circuit i d Processing ciront d 
A^whtier lojpjss niter composite aync nixer j J 



automatic ii is control signal S 




tiling signal generator 3 



nrt 

level detection circuit r 



Fig 5 



automatic iris control ^tgnal 

r 



signal 



CCD sensor SO QQS $f 




processing circuit d 



7* 



sampling 

pulse 



52 video output signal 

SYNCBLK Pulse, 
clanp pulse 



3 ii*W %\gm\ generator 



~ oscillator 2 



PIG. 6 



inge signal 



0.72V 



SYNC signa 
0.26V 




composite video signal IVPP 

IVpp 

t 



Pig 



constant level siRnal 
(Bredetehnined level V >> p roces?ing circuit 

signal input Dart S3(Vl) d 

L " . ... / «a« T composUe sync Hxer $ 2 
»WK«pnne,nf corre c Uon circ uit ^ reiver 



Sf 



9 • h • i * j + k 



low pass tiller white clip circuit 



fixed aaplifier 



u f 




Uafa signal generator 



J 




SYNC 
BLK 

CP« pulse 



autonatic ir is control signal S4 



PTO/SB/106 (8-96) 
Approved for use through 9/30^98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ft displays a valid OMB control number. 



1 — — 11 

Declaration and Power of Attorney For Patent Application 






Japanese Language Declaration 








As a befow narr...d inventor. 1 hereby dec la- *bat; 




My residence, post office address and citizenship are as stated 
next to my name. 




1 believe 1 am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 


SIGNAL AMPLIFYING CIRCUIT IN CCD CAMERA 


SIGNAL AMPLIFYING CIRCUIT IN CCD CAMERA 






the specification of which is attached hereto unless the following 
box is checked: 




f~j was filed on 

as United States Application Number or 
PCT International Application Number 

and was amended on 
(if applicable). 




1 hereby state that 1 have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 




1 acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 



Page I of 3 

Burden Hour Statement This form is estimated to take 0 4 hours to complete. Time v. til vary depending upon the needs of the individual case Any comments on the 
amount of lime you are required to complete this form should he vent to the Chief Information Officer. Patent and Trademark Office, Washington. DC 20231 . DO NOT 
SEND FEES OR COMPLETED FORMS TO THJS ADDRESS SEND TO Commissioner ot Patents and Trademark*. Washington, DC 20231 



PTQ/$B/106(8-96) 
Approved for use through 9/30/98. OMB 0651 -0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ft displays a valid OMB control number. 



Japanese Language Declaration 

(0 



ait XWmm%3 Smi I 9&(a)-fd)#3m3 6 5& 
&LTi*S#m8*>*ft 3 6 5 (ajiflfclt-f < MRfctittU X 

*aj«i<AimcaittSH^ 

Tic, ftfifc-^ £ -c, ^LT^£-f\ 



Prior Foreign Application(s) 

11-35603 

(Number) 

(Number) 
(**) 



Japan 



(Country) 



{Country) 



(Application No } 



(Filing Date) 
(rtt«F3) 



fc. *rf , .H«*iW*8iiawrt** 5 *Hi!fe»*3 5«1 12* 



(Application No ) 
(rrilHS*) 



(Application No ) 



(Filing Date) 
(rKIBH) 

(Filing Date) 
(tKJSSSH) 
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I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application^) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated al least one country other than The 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

15/2/99 

(Day/Month/Year Fifed) ° 



(Day/Month/Year Fjied) 



□ 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No ) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States appticatton(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status Patented. Pending, Abandoned) 

(Status Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 

(0^111) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith (list name and registration number) 



Law Office of David O'Reilly 
1800 Bridgegate Street, #200 
Westlake Village, CA 91361 



Send Correspondence to: 

Law Office of David O'Reilly 
1800 Bridgegate Street, #200 
Westlake Village, CA 91361 



David O'Reilly 
(805) 446-2759 



Direct Telephone Calls to: (name and telephone number) 

David O'Reilly 
(805) 446-2759 



Shigeto Igarashi 


Full name of sole or first inventor 

Shigeto Igarashi 




Jan - 19 > 2000 


Inventor's signature v ~ Date 


19, 200C 


3-28, Higashishinsai-cho , 
Tsuruoka-Shi , Yamagata-Ken, Japan 


Residence 3_28 , Higashishinsai- 
Tsuruoka-Shi , Yamagata-Ken , 


-cho, 
Japan 


Japan 


Citizenship 

Japan 





ft $ Post Office Address 

Same as above Same as above 



*-Jt-l?l5&91# 



Full name of second joint inventor, if any 



Second inventor's signature 



Date 



ttrff 



Residence 



Sit 



Citizenship 



Post Office Address 



( ^ H £9 ^ V % T t> $ *C oti^ L * H £ £ "t" Supply similar information and signature for third and subsequent 

& ~ £ ) joint jnventors.) 
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